INTRODUCTION
used a Biorad Aminex 87H column (cat no. 1250140, Bio-Rad Laboratories, CA, USA) set at 1 9 2 48°C and 10 mN H 2 SO 4 as a mobile phase operating at 0.6 mL/min (14) . To analyze xylose, 1 9 3 xylitol, arabinose, and arabitol, we used a Biorad Aminex 87C column (cat no. 1250095, Bio-
Rad Laboratories, CA, USA) set at 85°C and water as a mobile phase running at 0.6 mL/min. Transcriptomics by real time-PCR (rt-PCR) . Gene expression levels were quantified 1 9 6 using rt-PCR. First, mid-exponential growth phase cells (OD in a range of 2.0−2.5) were 1 9 7
harvested. Total RNA was purified using a Qiagen RNeasy mini kit (Cat no. 74104, Qiagen Inc,
CA, USA.), and cDNA was synthesized using a QuantiTect Reverse Transcription kit (Cat no. the log2 ratio of the expression levels for that target gene between condition 1 (e.g., growth on 2 0 6 arabinose) and condition 2 (e.g., growth on xylose as a reference condition) (26). A relative 2 0 7 mRNA expression level for each gene under a given growth condition was reported as an 2 0 8 average ± 1 standard deviation from a data set of at least three biological replicates. The students 2 0 9 t-test was performed to evaluate statistical significance. In vitro enzyme activity assays 2 1 2 peer-reviewed) is the author/funder. All rights reserved. No reuse allowed without permission.
The copyright holder for this preprint (which was not . http://dx.doi.org/10.1101/195834 doi: bioRxiv preprint first posted online Sep. 29, 2017;  To prepare cell lysates, cell cultures were collected during the mid-exponential growth no. 88266 Thermo Scientific, IL, USA). Cells were then lyzed by incubation at 28°C, 300 rpm 2 1 6 for 60 min. The soluble fraction was separated by centrifugation at 17,000xg for 10 min and used 2 1 7 for enzyme activity assays. Each in vitro enzyme activity assay for arabinose reductase (ARD), xylitol 2 1 9 dehydrogenase (XYL2), arabitol dehydrogenase (ADH), and xylulose reductase (XLR) was phosphate buffer (pH 6.0), appropriate cofactor (e.g. NAD(P)H or NAD(P) + ), and substrate (e.g. volume at 28°C. For the ARD assay, 1 mM NAD(P)H and 300 mM L-arabinose were used, and
the reduction rate of NAD(P)H was monitored at 340 nm. For the XYL2 and ADH assays, 1 mM 2 2 5 NAD(P) + and 300 mM substrate (i.e. xylitol for the XYL2 and arabitol for ADH) were used. For the XLR activity assay, 1 mM NAD(P)H and 30 mM L-xylulose were used. One unit of each 2 2 7
enzyme activity was defined as one µmole of NAD(P)H generated or reduced per mg protein per 2 2 8 min.
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Enzyme kinetics was measured using a BioTek Synergy HT microplate reader with an 2 3 0 associated Gen5 software (BioTek Instruments, Inc., VT, USA). Protein concentration was quantified by the Bradford method (27). All enzyme assay experiments were performed with at 2 3 2 least three biological replicates. peer-reviewed) is the author/funder. All rights reserved. No reuse allowed without permission. To demonstrate TRP6 Yli and TRP22 Yli are xylose-specific transporters in vivo, we 2 5 3 characterized YlSR207 and YlSR223 in a defined, xylose-containing SC-Leu-Ura liquid medium. As a reference, we chose YlSR202 that overexpressed TRP1 Yli and did not improve xylose peer-reviewed) is the author/funder. All rights reserved. No reuse allowed without permission.
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The copyright holder for this preprint (which was not . http://dx.doi.org/10.1101/195834 doi: bioRxiv preprint first posted online Sep. 29, 2017;  To test whether the arabinose-assimilating pathway is active in Y. lipolytica, we first ARD8, and ARD9 out of 11 putative ARD genes− were up-regulated in cell cultures growing on respectively. The ADH Yli (also identified as XYL2 Yli ) gene was up-regulated by 1.81 ± 0.70-fold. Consistent with transcriptomic data, we also detected ARD, ADH, and XLR enzyme activities from YlSR102 cultures ( Table 3) . The ARD and XLR activities, specific to NADPH, were 3 1 6 significantly higher for YlSR102 growing on arabinose than xylose (negative control). In whether TRP6 Yli and TRP22 Yli helped enhance arabinose assimilation. However, YlSR207 and
YlSR223 poorly consumed arabinose like YlSR102 ( Figure 4B and 4C). peer-reviewed) is the author/funder. All rights reserved. No reuse allowed without permission.
The copyright holder for this preprint (which was not . http://dx.doi.org/10.1101/195834 doi: bioRxiv preprint first posted online Sep. 29, 2017;  Degradation of a mixture of xylose and arabinose by YlSR102. Since arabinose-and 3 2 7 xylose-assimilating pathways are interconnected (Figure 1) arabitol dehydrogenase (ADH Yli ), we investigated whether activation of the native xylose Characterization of YlSR102 shows that it was able to grow in a mixture of xylose and (Table 2 ) and accumulated 0.13 ± 0.00 g/L arabitol after 216 hr. Consistently, we also detected
ARD, ADH, and XLR activities from YlSR102 cultures (Table 3) . While the ARD and XLR arabinose, the ADH activity remained almost the same. This result strongly suggests that Y. In contrast to the enhanced arabinose assimilation, YlSR102 exhibited a lower xylose same gene YALI0E12463g (Table 3) . We observed that the XYL2 activities were relatively peer-reviewed) is the author/funder. All rights reserved. No reuse allowed without permission.
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